The properties of lasers and optical amplifiers based on active quantum dot (QD) materials are strongly influenced by the attainable rate of carrier injection into the dots. It is well-known that carrier capture from the extended continuum states can be mediated by carrier-carrier (Auger) as well as carrier-phonon scattering [1,2] Fig. I (middle) for a WL thickness of 2 nm. For small radii, the curves for all three WL descriptions converge and rise significantly, the reason being that the bound QD state becomes less confined in the dot area for small radii and eventually becomes unbound. For radii 4.5 nm<ro<6.5 nm, the capture times for the OBF and the FEM solutions both increase, showing qualitatively the same behaviour, whereas the capture times of the BF solutions decrease. This indicates that in this range OBF do provide better approximations to the true states than BF, although the absolute deviation may be quite large. For larger radii the capture times for the FEM solutions are seen to rapidly increase. This is because the WL states with energies close to the band edge are squeezed out of the QD area, a feature accounted for by neither the BF nor the OBF approximations. Fig. 1 (bottom) 
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We conclude that calculations of capture times for phonon mediated carrier capture from a wetting layer into a quantum dot depend critically on the approximations used for the wetting layer wave functions. 92, 5982 (2002) [2] T. R. Nielsen, P. Gartner and F. Jahnke, Phys. Rev. B. 69, 235314 (2004) 0-7803-8973-5/05/$20.00 ©2005 IEEE
